The challenge of collaboration in the management of crop genetic diversity by unknown
Crop genetic diversity is only onepart of total agrobiodiversity. Itrefers to the diversity of crops and
the diversity of varieties within crops 
(see Box). Crop improvement has always
played a central role in agricultural 
development. It is now widely recognised
that crop and seed improvement in recent
years has resulted in both success and 
failure (Tripp 1996).
Improved varieties of the major food crops
have been particularly successful in more
favourable and uniform agricultural areas,
such as the irrigated rice systems of South-
east Asia. In these areas, farmers replaced
their diverse local varieties with a few
genetically improved varieties. These
required an increased application of chem-
ical inputs. The combination of reduced
crop genetic diversity and the application
of fertilisers and chemical crop protection
has made these systems vulnerable and in
many cases unsustainable.
In more marginal and heterogeneous
areas, farmers still manage important port-
folios of crops and varieties. In some areas
farmers adopted improved varieties in one
or more crops to partially replace local
varieties - sometimes even increasing the
number of varieties grown. In other areas,
particularly the most marginal and hetero-
geneous ones, improved varieties have not
brought much gain. 
Farmers in these environments have
benefited little from agricultural develop-
ment. In many countries, national agricul-
tural system of research and development
are seriously hampered by shrinking funds
and this has made it more difficult to
address the diverse needs of farmers in
resource-poor areas.
At the same time global political and leg-
islative frameworks obstruct the free avail-
ability and use of genetic diversity (GRAIN
p9). The forces behind developments in
biotechnology, patenting, and the com-
mercialisation of genetic resources are not
driven by a concern for the development
of local farming communities and the
influence of multinational companies seri-
ously threaten the way farmers use their
genetic resources.
Pioneering farmers, researchers and
development workers are looking for
alternative ways to improve crops and
seeds. By restoring diversity farmers
become less vulnerable to pests and 
diseases, inputs can be reduced and
household needs can be met more easily.
Diversity also increases farmers’ resilience
to unexpected environmental and eco-
nomic change. 
This issue of the ILEIA Newsletter
presents a range of such initiatives. One of
the lessons to be drawn from them is the
similarity in their focus: they all address
the diverse needs of farmers in varied and
location-specific conditions. Another les-
son that emerges from these experiences
is the need for collaboration between
farmers and professionals.
Two systems
Below, we describe the use and manage-
ment of plant genetic resources (PGRs)
from an institutional perspective (Fig.1).
This model proceeds from the farmers’
role. We also consider an ‘institutional
system’ of PGR management. The two-
system model is a simplification of reality
that varies from place to place and from
crop to crop. It also varies between rich
and poor farmers in a community and over
time. We use a model to identify the
opportunities and possibilities where the
institutional system can support farmers
because reality is so complex.
Farmers’ system
Farmers have always been - and still are -
the principal managers of agrobiodiver-
sity. Farmers select crops (usually a diver-
sity of species) and varieties (genetic varia-
tion within species) to plant, store and
select seeds for replanting. (Figure 1).
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Agrobiodiversity defined
Agrobiodiversity can be defined as that part of bio-
diversity on which man directly depends for food,
fuel and fibre, including plants, animals, trees and
other organisms that are of direct importance to 
agricultural production. There is ‘planned’ or 
‘intentional’ biodiversity in the form of crops and 
varieties. And there is 'associated', 'incidental' or 'un-
planned' biodiversity which includes pollinators, pests
, parasites, predators, competitors and soil organisms.
Following the definition of biodiversity (UNCED
Convention on Biological Diversity, 1992), agrobio-
diversity also encompasses (agro)ecosystem diversity
represented by hedgerows, ditches, field margins,
hillsides and humid depressions. These ecosystems
within a farm are often essential for many of the
organisms that interact with the crop or livestock.
Farmers producing their own seeds are
involved in crop development (selection
of the varieties and seeds) and the mainte-
nance of genetic diversity. Simultaneously,
they manage plant genetic resources in an
integrated way and for a variety of purpos-
es (Almekinders & Louwaars 1999).
Farmers’ selection, in combination with
natural processes such as genetic muta-
tions, crossings between varieties and
wild relatives, and the influence of the nat-
ural environment, form a system of contin-
uous crop evolution. The system has
resulted in domesticated and cultivated
varieties of a range of crop species (Harlan
1995; Wood 1999). Studies show that
farmers’ systems are complex and poorly
understood (Longley and Jusu, p16; Soleri
et al p18).
The institutional system
The institutions involved in crop conserva-
tion (gene banks), improvement (breeding
programmes) and seed supply form a PGR
system that functions parallel to the
farmers’ system (Fig 1). The institutional
system developed after ‘genes’ were dis-
covered and knowledge about the pos-
sibility of manipulating plant characteris-
tics through crossings increased
(Kloppenburg 1988). Breeding became a
specialised activity, taking place in
research stations and carried out by breed-
er-researchers. Gene banks were set up as
institutions to maintain collections of
genetic material for ready supply to breed-
ers. Seed programmes were designed to
disseminate breeders’ varieties to farmers
in the form of quality seed. A chain-like
organised institutional system developed
with clear mandates and less integration
than the farmers’ system. This system suc-
cessfully supported agricultural develop-
ment in Europe and North America and
was used as a ‘blueprint’ for agricultural
development in the South. In this ‘-
blueprint’ the role of farmers in crop
development, seed production and con-
servation has been totally ignored.
There are only two intentional points of
contact between these parallel but separ-
ate systems. One is the collection-missions
of gene banks to areas where farmers still
grow many traditional varieties and where
wild relatives occur. The second is during
the distribution of improved seed from the
institutional system to the farmers system. 
As mentioned earlier, the institutional
plant breeding system has not been very
effective where agroecological environ-
ments are more variable and the needs and
preferences of farmers more diverse. As
Ceccarelli (p36) explains, this is because
farmers needs are not well understood,
there are too few genetically uniform
products for on-farm testing, and selec-
tions are made on station where condi-
tions are quite different from the farms in
the target environment.
Conventionally, seed programmes are
required to supply seeds of improved
varieties, ie the products of breeding pro-
grammes. In many situations these
improved varieties are unattractive to
farmers because of the mismatch between
breeding and farmers’ needs. In other situ-
ations they are only acceptable when
accompanied by subsidised inputs.
Conventional seed programmes are also
handicapped by the, often good, quality of
farmers’ seed. Most farmers have no rea-
son to buy new seeds unless they loose
their seed, want to try a new variety or
grow hybrid varieties of maize or vegeta-
bles. Seed programmes have overestimat-
ed farmers’ interest in buying seed particu-
larly in the case of self-pollinating and veg-
etatively propagated crops. Accessibility
and the remoteness of agricultural produc-
tion areas add to the problems of distribut-
ing seed from the institutional sector.
Given these constraints it is not surprising
that seed programmes - often copies of
‘western blueprints’- were, in general, not
successful.
Conservation or development?
The value of conserving the genetic diver-
sity still cultivated in traditional systems is
undisputed (Box 1 p29). It is becoming
increasingly clear that farmers in both
high and low potential areas will always
need genetic diversity to buffer them
against environmental hazards, changing
market conditions and as insurance for the
future. The challenge is to combine devel-
opment with the maintenance of genetic
diversity. The Green Revolution intro-
duced improved varieties, which replaced
a wide range of local materials, often
reducing the number of varieties planted.
For most breeders this is an accepted 
‘trade-off’. Selection of the best variety
leads to the elimination of several others
that perform less well. The selection of the
best genotype in a variety (or elimination
of the undesirable ones) reduces genetic
diversity in a landrace. Because of this
trade-off, many consider that the mainte-
nance of genetic diversity cannot be 
combined with crop improvement. 
Complementarity
Closer evaluation of the farmer’s system
and the institutional system makes clear
that both have their own strengths and
weaknesses. Actually, the two systems are
quite complementary. The institutional
system has had many opportunities to sup-
port the farmers’ system (Almekinders &
Louwaars 1999). History shows, however,
that support will not be effective if offered
as a standard package, unadapted to loca-
tion specific conditions and preferences.
The contributions in this Newsletter show
the potential of decentralised approaches
that build farmer and NGO participation.
In the following sections we examine sup-
port in three conventional areas of inter-
vention: seed supply, crop development
and the conservation of genetic diversity.
Support to farmers’ management
Better linkage between farmers’ and insti-
tutional systems offer opportunities for
combining the strengths of both systems.
Through such linkages the needs of
farmers’ can be better addressed. There
are several examples in this issue that
show how such linkages increase the avail-
ability of suitable crop genetic diversity
and farmers access to it. Such activities
also increase the effectiveness of the insti-
tutional system by making it possible to
address farmers needs more effectively.
Key objectives of the Community Bio-
diversity Development and Conservation
programme (CBDC) include exploring
opportunities for linking the farmers’ and
the institutional system (p42).
Seed production and exchange
Use of seed produced on-farm or obtained
from relatives, friends or other informal
channels is by far the most important seed
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Figure 1 Farmers’ and institutional system of management of plant genetic resources
(adapted from De Boef et al, 1997 and Almekinders & Louwaars, 1999)
source for agriculture in developing coun-
tries, and is also important in many indus-
trialised countries as well. 80% of all seed
in developing countries are estimated to
be produced on-farm. This percentage var-
ies strongly from crop to crop tending to
be high in crops such as barley that is self-
pollinating and whose seed stores relative-
ly well and much lower in crops such as
beans or Bambara groundnut where dis-
eases and local storage problems create
difficulties. In maize, a cross-pollinating
crop, the availability of on-farm seed
depends very much on access to and adop-
tion of improved open pollinated and
hybrid varieties (Almekinders et al 1994).
Support to on-farm seed production
can, for example, try to improved storage
practices or seed health (eliminating dis-
eased plants, selecting seed from healthy
plants, promoting cultivation practices to
suppress diseases). Another important
area of support relates to variety mainte-
nance, ie seed production and selection
practices that maintain variety characteris-
tics and genetic potential through positive
and negative mass selection (Almekinders
& Louwaars 1999). Such support activities
are particularly useful for landraces. Seeds
from these varieties are usually not avail-
able from institutional sources and quite
often a mass selection can improve the
yield of landraces.
Another important element of the local
system is seed exchange between farmers
(Mekbib p15) Seed exchange and sponta-
neous crossings between varieties and
wild and cultivated relatives are the most
important mechanisms ‘feeding’ the local
gene pool with new materials and charac-
teristics thus keeping it dynamic and
diverse. Seed fairs, for example, are tradi-
tionally important events that facilitate
seed exchange between farmers and com-
munities and ensure access to a diversity
of seed (Scurrah et al p27; Neuendorf p24;
Abebe Demissie p30).
Crop improvement
The development of landraces from wild
species by farmers’ selection illustrates
that local crop development is an effective
system of crop improvement. The weak-
ness of the farmers’ system is also appar-
ent. It is a dynamic system, with important
genetic variation within and between
landraces, but it is also a system with
restricted opportunities for acquiring new
exotic materials or genes. Introduction of
resistance genes that are not available in
the local gene pool almost inevitably
requires support from the institutional sec-
tor. But, as Ceccareli (p36) notes, the
introduction of varieties bred by breeders
in a centralised breeding system does not
necessarily give  satisfactory or optimal
results. Participatory plant breeding (PPB)
approaches are a promising alternative in
which farmers’ knowledge and capacity
are combined with breeders expertise and
access to materials. In this Newsletter
Sthapit and Jarvis (p40) outline the rela-
tionship between in situ conservation and
participatory breeding. 
Conserving crop genetic diversity
The experiences presented in this
Newsletters show that opportunities for
supporting the agricultural development
of small-scale farming do exist and does
not have to involve the eradication of the
diversity farmers already have and which
they apparently need.
Farming households need genetic diver-
sity for many reasons. With increased mar-
ket integration, farmers tend to specialise,
use less crop diversity and become out of
touch with their cultural traditions. Since
many of these are closely related to the
rich use of biodiversity, maintaining local
knowledge and culture can support the
sustainable management of genetic and
other resources.
The challenge now is to move from the
innovative, but relatively isolated project
activities of professionals and farmers to a
situation in which these approaches are
scaled-up and become normal practice in
formal and informal, national and interna-
tional institutions. This is not an easy chal-
lenge and requires the flexibility and will-
ingness of professionals in government
and non-government organisations to
cooperate with farmers and other institu-
tional actors. Contributions in this issue
aim to share experiences that may serve as
a basis for further experimentation and
the implementation of activities that sup-
port the use of genetic diversity in
farmers’ fields.
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